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:MATLAB -j;" 4*J 

(The MATLAB programming language) 

.MATLAB <^^V1 *il jc _ ) 
.4j>>j1I Jjoi!^! -1 

A A, j^l J^l -A 

.MATLAB CjUUJI cAiL . 

.^Lc jail ^1 jJIj Jljjll -U 



.(jJull jb) c jSjJI ^j^I ^ (j-^ll c^uklll j dititt MATLAB 6.5 -> 

MATLAB Help Version 6.5 -X 



MATLAB 

www.mathworks.com 



MATLAB a^La^jA] 



The MATLAB Programming Language : MATLAB A^j^l ^ 

p ^ g-aUjJl lifc ^Vu>n jj tAj-alxJI ialui jVl ^ ^-aUjJl MATLAB g-^JJ Jf«J 

^ aSjj 4^11*11 AjLj bjji ^ JiaIjla]! lilli l-ic cJaia SiaJLall CjIjV jll ^ AjKj Y « « (j-* 

JJc ^ JAAJJ ui 'MATLAB 1 . '' ;< -' ; J cIujjjVI S<^, (^Jc diaall ^.i ^1 JiJii ji 

CjULwj ^>ajj 44_uaill CjbLaiaJl - ebVl <Ac AJeJ MATLAB jjIuj 

i g 7- (^gJj ^LliJ j3_k^aAJ L^jc ^>J*J cs~^ ^ ' ^ tl-ijl ui-s 4^jaSl| (JjLulaII (j-a (Ja. 

.FORTAN j C ls >Vl a~ jJI ^aL 

jl tlija. ji^li jjILa) MATrix LABoratory jb^ikl t> o^a cjji 

sIa j c(sbl t jjjj«ic. j-a jJiSI j) toolboxes t "'j ,n ^-^^ a_ia1c oLInlaj j 4 ?.1U J 

A^Jla-a] 4 L^aj^xaJLa <Jji. ClLliaj ^ jjWi j ^1»J J ^-ajoiJ ('"n^. c4jJ]l sAA ( _ ? -aiijjabtt] <Lal& till 

J jl-slll j 4 n L^aaJl ClKj noil j aL£Li^a]l j ^^^.'i 11 ^Jaj j csjLaiVl A_^Jla-« JJla cA-j^aLi. <JjLol« j Cl!^^ uLa 

.^]1 ... aJI^Ij C5 J a iJl j^Jl JjLo^j pL^V'j J^j cr"^ 1 
Graphical User Interface ^j-^Jl ^ LUal l a_^.1 j ol j^l MATLAB jj j^jjj 

.ajjlala Ajlnka obi <jl ^ ^UjJl ^ J^l*JJ tilkaJ ^1 (GUI) 



MATLAB 
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^c-aUjJl 4JjSjI j-aj AiLiJal ^Lj J gjlc. J-a*J 2 j , J ^ H MATLAB '.'J'^" j»j -i 



M AT LAB 6.5 " ' 

.double click u^?-jA> 
MATLAB ^ Programs Jty W^j start J) m^^ 1 cmj^ t> j' 

.6.5 

start ► Programs ► MATLAB 6.5 

LaS jjSiill <ijai j jIa^VI ^jkjoij j MATLAB ^UjJI Ja^j AjZXA U3 j^Joj <— a jjoj U^ic 

^ 1c. WindOWS dlaJi <Ja*j I— iUa aj^l jjLuiS SiaUll si& jSaJj I— Ua ( Y ) (Jiuoll 




(MATLAB 



MATLAB 

l%t Lrtnswrtgf 0/ Technical Computing 



Version 6.5.0.1 8091 3a Release 1 3 
June 18, 2002 



License Number: 



Computer Science 




MATLAB gJLs jj 5^LS :( ) ) Jii 

MATLAB ^Ujj lj2L» ^ku. 



5 



MATLAB a^'^jA\ 



cs-*-^ j MATLAB jljic ial so& liiLiLi j^ki^ MATLAB ^ 

g-aLjjJ <Lj j^all iil ^J^.' ^SaJlJj SiiUJl sAA j aJ 'MATLAB ^^Ji 1 . a 

QA^a ^ * jl 'Lls^ lit fiAA UJ-^ ^ '^-^-jj^ ' . ' j ' ''j^- L-jjoia,j .MATLAB 

.MATLAB slaU 
MATLAB SjaU^UjL* 

-:^]HSI *l>Vl t> MATLAB sisb 

UU1J ffllfl E-VjjJI j 

'Edit 'File <-a-^ ^ (Lists Bar) J (Menu Bar) -kij^ 

File Edit View Text Debug Breakpoints Web Window Help .Help oAcLoball ^gla.j 'View U^J^ 
JaJj^ill ^jl _ji S-ij^.^! ClI jLxjVI QlaxA Ajjjx-a j_^aj f^ajj (Tools Bar) cllljjSn -^J^ -V 

Dc^H^ife « # | M f, | £l €1 1 «D IP !i li i sta*: m &u\ 
(Current Directory) J^JI d^l ^ * ^Ij^Vl -^jj^ j^Vl ^ ^Ua 

C: u^JU J^j MATLAB6P5\work (M) 0^1 



C:WATLAB6p5\work 



L^Lc j Start j^ 1 u 1 - 1 ^ ^ j MATLAB jj SiilL j^Li Jaj jji c*L1Ua - i 

C5 _Lx-a]l jlSI L-ljiaa (J-a*i! jAli. ^aUjJI (_jLj liLaLu Ready (J^ 3 *^ Ajijll j^'i-^ a 

1 4^ Start I Ready | 

u ua jl (JIaj ^1 4-jcjaJI ialjill j-* <t iaIUa s!>lci ^Jaj^Vl ^gJj AiL-b^b 

iuijj j J^UiSI ^jj IgJ^Lk (j-* ^1 j 'Command Window siaU ^ JaxII 5.1^1^1 sisU 

. s^jujlxa JJC- jl S^uiLxa S^)_jj-aJ jxljVl 

SlaU CjU jl« qa (V) (J^ill ^ La£ View <«i l^Sl**^ SjALkll <jLklAll ial jill -° 
U£j ^UJI l^Ufc l^io Si?U J^l j MATLAB ^ 



MATLAB A^i^jA\ 



liijj ^ij J jj jV l-jjc ?.U«j_uiVI tj^Aj V SliU :Command Window j-*'^ siaU -1 

. (») tilaJI <La!!c .Axj j ^al j$\ tilli Jjjjj 1 g j\f. (Jj^aaJ (J^ajC j ^>-al jVI 

Jii^. j J jaVi j ^al^yLLoiLj liLS ^-<^>ju 5_niaLij ^-§^.1 j ^jx. j ; Workspace <_U*-M <^.Luo siaU 

^ jxi-s ^ 4 i aj 4_jULij .lie j 4 a j j_li!La]l ~ i iaJ 4^ajl£ j » SaJ '"' MATLAB 4-*^ L - J ' J^*^ 0 

.( £ ) JLil! U£ >^ t> MATLAB <*1 ^ 




.Workspace d*»JI ^L-* siaU j Command Window siaU :(£) 
^ jUJI JJaJI ja^j V«jh-u ^-s^ 1 j ^4 cs-a j : Current Directory yJ^I JAdl -£ 

.MATLAB g-Ujj <u-« JxUi ^ill 



MATLAB A^i^jA\ 



(Jill jJlbU Ajj^Jii A-lL (J^aj** uH ailiU i yc aj\-iC ^Jlt j iLailllCh Pad ^c-aljJI <La. j] - j 

AiLaJI j-aljVl ijiijj SjLc-I (_yA slalill saa iil &«j :Command History AiA^I siaU 

MATLAB £-«l-u?Jt s^aU] aA*.\&\ &\ ^Jl jjjj (o) J^i j 



File Edit View Web Window Help 





n. | ft I ? Current D 


ectory: C:\MATLAB6pSWork 






* /AHATLAB 


g»H I Efl sgr M.dc|B«. *| 


* ^Toolboxes 










Size 


Bytes Class 




I KjSimulink 




t KjBlocksets 






Current Directory 


Workspace 


































Help Navigator ® 














sr: O All ® Selected ( 


«- C & Findinpac 


e [OOJ 














MATLAB Release 1 3 v [a 


dd to Favorites | 




*— S/ll/OS 6:58 PH 














7788 
990 


























" start £ 


, (is © # 


££„ 













I^Wj jju M ATLAB "Sljl AjiUI JflljjJI (°) 



oli jL^JLi ^ j-a MATLAB <^ s jLp MATLAB ^ >^ - > 

.(scalar) kl^el CjljjiiU! Cijl£ jlj ^3* 
. s jSlill ^ Jlj^llj dil jjiiJI <-JiaJ -. ^Luj Workspace clear -X 
.Command Window j*Vl sjiU ^^kiuij Workspace t>^= clc j*SM -V 
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■4h\"\A CjliijaiiL MATLAB 4*1 ^ ajj^JI jl^j - * 
format short, long, short e, long e, hex, blank, +, rat, . . . 
: J!>Lk qa MATLAB ^ s jaU. cA jl*A£ demo (demonstration) ^ u^j -° 
Help ► Demos ► (Toolboxes ^&») ^^11 jSil 

sjLi o^j^ .(Help) J>a> J&l ^xilju -<-j .Demos -I 

.M-file tJ\ Demo i> j^' » jLi ^lauU . jJI 

c> Demos cs-l 1 Jj*-^ lA^j : j — 



Start 



^A jl-xJ^I jlj-aljJ (^Jc ^Ijij Aijfjoix jla^JI ^A (...) Jalij -1 

iill^ S j Command t±A\i ^A ^jliJI ji j^ilail 4x.uL ^iaj jUjVI 4_L jiia ejjli -V 

.Editor SiaU 

;JiLa 4<_3;ii»J (J^aj Jfi*J lA^«J (j^aj (_J^3 (jjW'iN ^Vuin (%) AJjlall <Jjou]I ajLai) -A 

% This Program Compute Area 
.(examplel.m) ^ '(.m) V" uj^ 5 j M-files MATLAB 
^^JtbU Command SiaU ^ 4l^.!>Ul j aJLUI ol JjuVI Jilili.VI - ) * 

Command ^ (^W>l>>Vlj ^ftnll) MATLAB - ^ ^ 

^xj l^Jj Jlilj^l ljl^j tilli] Window 
<_pLn]| ^IjjVIj c^I jSIIj o*- V 1 tP) ^ MATLAB - U 

»■ — ■ 

Command ^ ^iiill J-s-^b _>^>^ «■ L_)L*aJ - 

Sj^>ll yiil J\ ljUUI — ► Open Selection 
j^>ll *>J) Help -i "jUill — ► He| P on Selection 
U^ — ► Cut 
6^ — ► Copy 
». Paste 
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* Salall SJliA 



Format Selected Comments 
Lumment 
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.Uiaij j Paste j Command Window <-£"j J Copy ^ 

jja. jJI (^L^ajJl) <t jlflJI ^Lai^all AJjljl ^gJc t M-file cs"^ ' ° ^ " ^ * 

File o-* New J 'MATLAB CjIj^I Jajj^ 

jj-^-a siiU ja\ jVl s^a .Ujjous j L_aLa ^iiJ Open J 1 M-file 

J£J&\ LaS .(^J jj3! s^U) MATLAB J ^ til&aj ^2ll ^^^1 

.(A)c(V)cO) 

SiiU CjI jjl Jaj^)_Ji i _ 5 _3 j-^. j-a]l Run jW^^ UJ j 1 ° Lall i (j £<aj - ^ * 

^jail ji tDebug <>« Run jW^^' F5 ^1^31 Jai-jJa j_ic ji Editor 
^LxlijJ! pl^jjl .Command siili » i-IlsJI <La!lc. ^Lai (jjja-*3l <. alall 
ls-^ (examplel .m ^-*) op" f-^W M-file <-^> ^ u Jps (<-il*3l) 

^Ja m Cllljjl JaJ^jjoi (j-a_Ja (j^jiJl jl pile ^_yA Save jV'"*'^ J^J-^ W W C ' ' 

.(1) JLill ^ LaS .(MATLAB 

;<J^Xa 

<U3 t.ir- jj (jUl f-uiVI frUacj jl£-a^U3 (Untitlel) cs^'j^' f^' ^-a^J^l J*^ jjaJl lie 




Olikl! jj^-a) £-! jJ! ^US Si&j :(V) JiS 10 i_iL> ;(1) 



MATLAB AiL^jJI 



lutm t> Exit MATLAB jW^VI jj& MATLAB ±J - ^ 1 

SlaU Exit >«Vl >p ji MATLAB £^ cs-* V>*>*ll File 

.j^LojI! Ul*]l MATLAB ^ J ( x ) J 'Command 

-cr uujj]l ^-aUjJl j Jl j^ll Jjj (_g-a3lc J^ila (jC (j^At^U global - ^ V 

.CjIjLjuVI j^j (toe) j (tic) cs-W^ (T-^J^ l>0 A 

Clc; | 4^1^ IgiUS J^4i 

clear; J ^ 
tic; 

(commands) 
t = toe; 

: (> Help -11 ^ >y) <> - > 1 

Help ► MATLAB Help 

1- Contents. 

2- Index. 
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3- Search. 

4- Demos. 



File Edit View Go Web Window Help 
Help Navigator (x) 
Product filter: (§) All O Selected : 
Contents index Search Demos Favorites 



iiLaAuIt) j\ ^-aUjill pj^. j\ ^UjJI iiiii t-ililj ^>jij break j^V' * 

.(^m V break 



function . 



break; 



else 
break; 
{else ^U^^-iaii} 



break; 



function . 



.*1UI t> e jjiJl return jWV 1 - Y ^ 
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MATLAB Symbols : MATLAB jj^j 

^oiLoiVl >^>U*ll (> MATLAB 4iJ uj^" 
A, B, . . . , Z, a, b, . . . , z i^j j^j <-i jj^ -5 
0,1,2,..., 9 :^L^ f liJ-^ 
.^1 ... , }, + ,-=,>,<,;,*,),( :JS- -2 

: Constants 
cjj) t> sj^ia g-l jji MATLAB **1 ^ 

: Numerical Constants ^a^JI c^ljttl (1) 

0, +23, 472, -18 :JS- i^^l ^Ijttl p ) 

.^i Valium ^J^> J^C ;<Ua^.!>l« 
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» bitmax 
ans = 

9.007199254740991e+015 

2 53 -l l^Z^j 
0.0, 51.8, 472.5, -18.0 :JS- (*) 

» realmin 
ans = 

2.225073858507201e-308 
» realmax 
ans = 

1.797693134862316e+308 
» pi 
ans = 

3.146 

MATLAB 10 N ^jf^l JULu-al! J jaJ di^ fUb ILjJj ^LiaJl ^IjjJ! (r) 

MATLAB ^ ojj^ 2.0E+3 j> 2.0E3 : ^ 10 3 x2.0 2 ^ EN 
: 0.0032 cf-a ^ oajjsll <j -1.7E2 ^ -10 2 x 1.7 ^ 

10' 3 x3.2E-3 :3.2 
sqrt (-2) ' 6 + sin (0.5) * j * 6 - 9i ' 1 - 2i :JS- :^J^t ^Ijtil (* ) 

i = j = V^T :<-u^ 
c = -7.7782 - 4.9497i L) ^ 

cr = -7.778^ cr = real (c) C5^l * j^ 1 

ci = -4.9497^ ci = imag (c) Jt^\ *>ll ^J^j 

c2 = 3 * (2 - sqrt (-1) * 3>=> 6.000 - 9.000i L? JH» 

J 1 Numeric 



1< 



double 
MATLAB c> ^1 j^l 
real P £ 



single 
real 

(A bvtes) 



int8, uint8 (1 byte) 
intl6, uintl6 (2 bytes) 
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;Y Jlla \) Jlla 

» x = 100; » x = 100; 

» x = double (x); » x = uint8 (x); 

» y = x + 1 ; »y = x+ l; 

y = 101 Error 

rString Constants ^>j^t (^) 

ClU maJl ^j-a <LijU3l ^oill ^_jJa j!i ,jjjLi*£ ajLc ^>^aJ mjj ' ' ^\ Z^jAa quotations c>°W-^ c^*^" - 

'The speed of wind =' 
6l love Basrah' 
My birthday = 1970' 

tlfrjij i^l". (J_kb <jjlc Cjl^i^aLa. ^aliiJLail V A-jl Aj^^ ( — ^ J-^ (JIa*JjoiI <iUiii j£^]Lj jj^iJI 

'A' < 'B' 

rBoolean Constants ffiai^ t tiuljiU! 

.false ^ ^ (0) j true ^ ^ (1) ^1 ^ j 
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jjlla 

3 >2 ^> 1 
0>5 ^> 0 

: Variables 

'.t_s&j J}*^! f±>>\ AjIjS Ajc I^jIcIj^ jll -ic-' jail iilU& 
*UJ* 2LiU» U Jjl ^1 Jljjll ji (S jj?— 1! uUKll) A^UiJI cjUKII f l^kiJ jlaj V . ^ 

; JliLa cClljjlila 

if, end, for, break, else, global, return, function, sin, log, . . . 
lijfca^ cj) COST, CoST, cost, Cost ) j^Jl <^ ^Loi^ cj) j^jiiJi *uJ . Y 

.(a j A ^JliSj 

.1 MATLAB ^ (small letter) 1 ^j^ T 

.63 (jc- ^1 j _>«J csi J *$J"' J I j*J 63 CS ji ^1 JJ*i«ll «.LajoiV j^-aJ . i 
j\ i-ij_a.Vl ji ^1— SjVl j— a U r - i— c J."* ^J^j dllj Jim oil »La-^oil Ia-jj ji ' ■ ' aj . * 

I jail j\ A^UJI jj-jll ^l^iuil jj^j Vj .underscore 
.(if, while, input, . . .) Sjji^l tjjjalj MATLAB 5^ .I 
j MATLAB <Al ^ ol j*iall j* g-l jji s^c c*!LiA 

rNumerical Variables 4j«"*1I tiiljjalAil (I) 

^taji ^jk. csjl^j ji lA^jj b c^! a j Z c^! A (> <-ijjaJI j* 4^><^ J i=»\j ^-sj^. jjSli 

j»Laji j-* ]-n <_Sjj»j i^JJ ji Jaj_ilj t_S JJ-^ll J ^lijVl j-a 4\ mlm jj-S2 ji j^ajj 9 cs - ^! 0 j-* 

jjSoj } j^j 63 underscore cs-k- j^*^ 1 </>^ c) (^J 2 ^ ^jj^-j 

.( ( _jjoii ji t5-iac '(^ajja t^ja i a ) AjJ^C jjilall <Uu3 
jjlla 

Ali_Ahmed, X2, S2, ks, K 

^LutaJl ju^uil 
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^■laJi mjj Ajli\ m". t"ll jl^r- 1 ■ftg'nj ^ **Vi CjI j-li!LaJI j CijI j!iJI (j-a <lc j-a^-a (j-a ^1 m".ll (jjSi 
A_iL duu .^i J^^-*J (j-C- J-}** 4_jj^I 4_SiaVlj A 4* '/ i- i+ J-la AjjLjoi^JI jj_xjJI Lfci 

.MATLAB 

MATLAB cgjf-^ 
a-3*b a-3b 
c A 2-10 c 2 -10 
(a A 2 + b A 2)/12 a 2 + b 2 /12 

m * (7 * d - 8 * g) m (7d - 8g) 

Rule of Precedence (^jV!) ^u«VI 

LaS t<ii\ maJl Cl!>lal*-aJI j jjjIxjJI ^ Ajjl maJl lllULajJl cllLljJ ji t-JJJJJ J ^gi ^ <-ag-a a-icliJI a^A j 
jjjoi jiiJI jjj ja. jaJI ClULaaU C5 Ja*j J jVl jVl ji (^5^ eJclall (j-ajj j tL-LoilaJl Uiijjj IgJJ^J 
cLjjlj (AAj-jll ji) c^ji qJ^\ ^gJl ^SjJli Ajjl uiaJl CjULuJ] 4-AjouJIjj t<jJA}JI jLuull <>»j 

leJcUll isjlA £jJajJ JUaJlj IjjLki jJaJl ji) ^->llj 



+ c- 



B 



j&to^lJtei A/B + C 

U 

1 



A 
B + C 



J^ 1 iJls^ 



A / (B + C) j^l ^ Lai* 

1 



-L>U jflji A^-iij CJ ic Ao ^ jVl V ji c5j=h j^Vl <J^ ^r^' ^ 

jjixjJI |(JliLa 

A - B / (K * F - X A M) 

V 1 
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.S^lj ^u^l F K ^_J>-^ jjj^j 4jla»il 
_S.ia.lj AjaS 2 a^jUll 4_iL«Jl 4 a-nj qa ^jVl 4_iL«J| a^nj ^jL 4_iLwJl 

.S-laJj A a-inll g j i aJ j 4jL«JI 4ja_iij B i^jul jll 4_ji<»Jl 

.S.la.1 j Aj-aS 4-a fu\\ ^usfi j A 4-lLaaJl A v'i ^J^aj M ubalaJl 4-lLaaJI 

Arithmetic Statement ^ul^aJl ^UaJl 

J Ja jl^i MATLAB d Vj 4*Lo>aJI UsU*l! ^il£2 MATLAB ^ A^L-aJI U»aJI 

^LuiaJI J JJT'ili (jj^J LailJ SjLaii (jj-lJ S-la. j JjauSH L_ajJa]l ^ AiajS L_lLaia. jlj-all Jjlilall ^jail <jj£j 



1) y=A*X+B 

2) A = 3.14*R A 2 



Z= A-B/C 



:JH» 
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: String Variables 4j>jJI ^Ijjii^l (^) 
String Statement 4j>jJt 

l_j j^aj U_?^ (iH^^ W^^ 3 J^*-^*^ ^ "i l3J^J * J.^ ' ^ ^aaJl 1 g lj£ jj ^ Ajjoij 

. (jj^J _>^Vl U^J^ 3 J#"-^ J (l>°W-^ c^*^ - OH o JJ ' ■-''» ") 

A = 'Hameed Abdul-Kareem'; 
N = 'Number of Student'; 
Dept = 6'Computer Science'; 

:Library Functions dU)j£ii) 



^ — 




^JSlI ji=jl 


Sqrt 




abs 


10 <j*LuL SjS J) £j9ja1I 


exp 




log 


<_£^>ja*JI ^Ijjlc- jlil 


log io 


2 <jlJtfl J^ 1 f^J^ j^l 


log 2 




sin 




Cos 




Tan 


4jjI jJI (jj j£*-a (JJa 


atan 
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all sl^jlj 


fix 


aJuJ\ Ajlgj^l oUjIj JJjJull 


floor 




ceil 


^jja i a .lie t.-i^si J^J-^ 


round 


^IJ^U^^I *>ll 


mod 




rem 


ja^ c3_iLai dul£ lil jjxll SjLij 


Sign 




imag 


^'j'^ SI ^jaiall 


real 


UjVi J*Mi 


factor 


LJji jj«JI jl£ lil true ^ 


Isprime 




primes 


^JaC-Vl tiljlui-all |xuili]l 


gcd 


jsu^aVl lilji^ball L-fl^l »>i Jl 


1cm 



» x = 2.6; 

» yl = fix (x); y2 = floor (x); y3 = ceil (x); y4 = round (x); 
yl=2 
y2 = 2 
y3 =3 

y4 = 3 Jl jill a* /<j- 

.A^lui^JI CjUL«JI iiili -lie o>l jSVl J*J AjjI ji AjfiUI CjUIjjS^I ikfc 

sin (a + b) - m / sqrt (d) 
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.b ^r* a -cA/^ 

.(^ ) AjLaxll gjlil AjjI jll L-na. jlaj juLajt 

.(V) AjL«J1 ^jU jjic m ^jU <Aja ^uU jUj) 4jL*ll 

b-lt) a-l^lj <Jjl^j5l AajHII £^aJj (X ) <Aax1\ ^jU ( i ) 4jL«JI ^jU £ jla ;^ ubaUJl 5_iLwJl 



b = sqrt(a A 2+ 10) <^ 6 = V« 2 +10 

z = log (c * x + n * y) < ; , z = In (cx + ny) 

y = (sin (x + n * k)) A 3 <^ y = sin 3 (x + nk) 

s = atan (y / x) <=■ s = tan" 1 (y / x) 

r = 2 * sqrt (exp (x - 5 )) r = l4e^ 

^_ v-w 

t = abs (x - sqrt (y)) / (a + n^= *- /(a+m) 

= p A (3 / 2) + (a * b / c) A ( 1 fijf 3 8 = p% + ffic 
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.e-iji-a jlici Lj-La -ixJI eAla.j jl-lcl (j-* jVI (,5^ IgJJjaj ^1 dlU uiaJl ^-"^ 

Ajjj La, Vic j cCl3 jll (J^iiLj .CLiUjJaLij]! ^alc dlLuuLuji e-ijLall jl^C-Vl ^jic- el <ilt dlULa*]| 

CjULmJI (^J) MATLAB ^-ac- t^K ulalt el* Jj=Jj ..IfraJtj diSjSI J.1A (^ixj La-a 

. dlLlLnll kh jij^a-a AjjJaLj j]l 

dili jk frLiijj jl it c^LoiLoi 5_Ljiajj jj^Lus JSjIj dili jL^all MATLAB g^j? cU^y 

x= [1,3, 7, 9, 20] :0) 

0 < x < tt ^ y = sin (x) :(X ) Jlla 



X 


0 


0.1 * 


0.2;r 


0.3 ;r 


0.4 ;r 


0.5 ;r 


0.6x 


0.7 ;r 


0.8 ;r 


0.9x 


n 


y 


0 


0.31 


0.59 


0.81 


0.95 


1 


0.95 


0.81 


0.59 


0.31 


0 


x = [0 0.1 * 


pi .2 


* pi .3 * pi 


.4 * pi 


.5* pi .6* 


pi .7 


*pi A 


3* pi . 


9 * pi 



pi] 

y = sin (x) 
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<J^.aj {Ji csjIjou q>i jli ji LS \c MATLAB 4JsJ ^ jii^xa «.LijV >^Ur- La <J£ j > ^'fy 

^c-aLj^J jjli (x) ^-jIj^ ■^J-* LaAjc j 'J'J (JJ ji ^3 j" i a<all Jj-lc.! (ajj^i) Jl ^ ij\U^\l 

y (^s-A c5 j^-' jL^ix ^ ^jLUll jj ? x <J£3 c_u^JI t_jLoLi. jjjj tdjL ^ MATLAB 
.^ji.Vl cjUJ (jc Ailli^ MATLAB M^V 1 siA tJ*^ j 

» x (3) 
ans = 
0.6283 

»y(5) 

ans = 
0.9511 

^jjj-i-alxla]! jj'^Wa'^l , ^1 mj MATLAB ^a^-j J^' U"°*' ■ J > ^ ^ L>* ^-C- J-a^-a ' 'JJ-'^J 

■(:) 

»x(l: 5) 
ans = 

0 0.3142 0.6283 0.9425 1.2566 

Lff ^. £*J j 1 ^Sjllj Sajj jL 1 ; 5 <^J-f=Nj 'X jq^Jl ^j-a ^ jVl <joi^aJl jj^aUaJI ^ e^A 

.5fij« 
;Jlla 

» x (7: end) 
ans = 

1.885 2.1991 2.5133 2.8274 3.1416 

jj^aUc ^_yA j i rVir. ^gJI end ^-aS^SI J^"-^ - 1 ! ji-aaJl ^^ia. j £jLuill ^ (J-a^J liA j 

«li^aik^a-a]l 

;Jlla 

»y(3:-l: 1) 
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ans = 

0.5878 0.3090 0 

3 iJ^ 3; -1; 1 '^j.'^jj ^ "'^ r ' 1 . yj^j (Jj*^ ^ cr^' tliHSSI j^ 1 "^ Ua 

. 1 Ait L_aij j 1 V j jj 

» x (2: 2: 7) 
ans = 

0.3142 0.9425 1.5708 
i*j j 2 fSj^-j Iajj yL 2: 2: 7 _>»jJI ^jf=^j 'X 4i jim^l ^ (j^Ulj ^Ijllj ^liill Ua 

»y([8 2 9 1]) 
ans = 

0.8090 0.3090 0.5878 0 

c4_}3 L-LC-jj ' . ' J'J'ty .' y ^3 jLk^a-all jj^alic ^jJa 3] [8 2 9 1] ^ Ua LLa^aJLoil 

(JjVl J ■ ^Ixllj Liillii £_iail!i]l j 1 gaiaJl ^ >>>j I aili d-ljlii J' alxllj Vji (j-alilll J' .aiaJl £j-iaj '"'J*" 

.y <k jL^A\ '■Lijt. jA\ jj^aU*]| QJjUc- [8 2 9 1] Ai ji^all Jjj gj| jll ^ .UjIj 

»y([l 1 3 4 2 2]) 
ans = 

0 0 0.5878 0.8090 0.3090 0.3090 

J Saa <Laij (^Jaju CLusl gjau^a jj£ JAiJI <JjL V MATLAB g-«Ujj <jW AJlaVl ^3 JJ 

»y(3.2) 

Error 

»y(3.7) 

Error 
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»y (11.6) 

Error ^ j°' J jla JJjJI jjL^j 1 

AijiuxJl f Luul 

(jV J j « j-oVl j i<k (J.A1J3 j,uaU»JI (_J£ <LAj£ jjc x ^ jq>^^ JL^jLj ULLoi lias Ja] 

.Jjj^aUla]! (jjiLii]! ^h-s nob lillj j tx<2 jii^xall j.^aUr. jLk^V jULjL lilUA 



1) » x = (0: 0.1: 1) * pi 

2) » x = linspace (0, pi, 1 1 ) 




:JH. 
»a=[l:7] 
a = 

1 2 3 4 5 6 7 

» b = [linspace (1, 7, 5)] 
b = 

1 2.5 4 5.5 7 

:JH« 

»a = (l:7) 
a = 

1 2 3 4 5 6 7 

» a= 1: 5 , b= 1: 2:9 
a = 

1 2 3 4 5 
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b = 

1 3 5 7 9 

» c = [b a] 
c = 

1357912345 

iJlla 

»c = [l 2 3 4 5] 
c - 

1 2 3 4 5 Ajaai<i>^a 

iJlla 

»c = [l;2; 3; 4; 5] 
c = 

2 
3 
4 
5 

iJlla 

»a = 1: 5 
a - 
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1 2 3 4 5 
» b = a' 

1 

2 
3 
4 
5 

» k = b; (^i 

:Jll» 

»g = [l 2 3 4 ; 5 678] 

t ... 

J^.1 jjaxji Jj jl 

g = 

1 2 3 4 SAacI AjujI j ^jjjia^ (j<4 4j jSla 4i jq^a 

5 6 7 8 

»g = [l 2 3 4 

5 6 7 8 «_l 

9 10 11 12] <«-! 
fiM aj^l jk^ ^1 Jill jL MATLAB jj ^ j^j Return J Enter 

Ai jj^all (JU.j| 

»h = [l 2 3 ; 4 5 6 7] 
Error AjjLoila jjc. saacSm j-sc 
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► half =g (2, 2); 

► foll = g; 

»c = [l: 5; 2: 2: 10; 7: -1: 3] 
c - 

1 2 3 4 5 

2 4 6 8 10 
7 6 5 4 3 

»c(l,2) 
ans = 
2 

~ g alj cJaia AaIj ^aij -lv^".,.1 < <j j», j.^aUr. ^1 SjLi!A] <_g jaj Aijjla MATLAB ^JsJ 

»c(12) 
ans = 
4 

jjjj Jjiall .11x31 jjj 4-ajoiSllj L-ljjJallj ^ jJaJlj 5iLiaVl AjlaxS <±A mail ClULaaJI t>a Jj^xJI c£J^ 

jjlla 

» g — 2 % tIA-" <3j3«-all g <3 ji^xail 

ans = 

-10 12 
3 4 5 6 
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7 8 9 10 

.2 --^cJ' g ^3 j"' a<all j ■ r^' V- j i aiiC <J£ J^a ^j-OC-Ja LlAj 

» 2 * g - 1 
ans = 

1 3 5 7 g ^ jLb^all jj-tfaUc jj-a j > *aic. <J£ t_l^jja3 U& Lai 

9 11 13 15 j^U*!!^ >^ J£ t> c jL ^ ;2 aj*1Lj 

17 19 21 23 .1 fSjll**3ttl 

jjlla 

» 2 * g / 5 + 1 
ans = 

1.4 1.8 2.2 2.6 
3 3.4 3.8 4.2 
4.6 5 5.4 5.8 

5 .11x31 ^g-lc ^jL\]I fl& ^1 i2 J^xlL g Ai ji*^xa]l jj^aUc ^ j i *ai& <J£ t_J^>^a ^3 c<LiJI t> j& ^ Lai 

j]l Lp t bjJai U^tJj 

"elj 7.^11 AaA > o-sll d jUtII <J_la L-aLaj 4 SaJ mj Cli jLj^ia]! m-sll d jUtII j m'i V 

jLxjVl A_alik-a Clli j» 1 ^jjj el j->> ali ^ jjl maJl CLLaaJli c^j^aji (JSjoJj /eJljia]! Jll-lcSn j Clli _ai*^xa]l 
^j_xi Jju^i AjjLoiLa Cli j"' a<all ^^-ic -LuLui^JI ClULaaJI Asjj t Aj Will Ajxj^s ClULaC Asj ^ ja aJlj 
-UlLill AlLaVl ^Lli j MATLAB ^ A^LaiVl CULaaJl <Lajai j LJ j £ jia j 

» g % AIAjoJ! Ai j^i^JI ^l^aJLoil eJllc.} 

g = 

12 3 4 
5 6 7 8 
9 10 11 12 
»h = [llll;2222;333 3] 
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h = 

1111 

2 2 2 2 

3 3 3 3 
»g + h 

ans = 

2 3 4 5 
7 8 9 10 
12 13 14 15 

» ans - h 

ans = 



1 


2 3 


4 


5 


6 7 


8 


9 


10 11 


12 


. * g 


-h 




1 


3 5 


7 


8 


10 12 


14 


15 


17 19 


21 


i*0 


y-h) 




0 


2 4 


6 


6 


8 10 


12 


12 


14 16 


18 



Ajc Xa!i*-a]l ill! AaaJl AjL ml JjoiLoiJ (jtij Xaiu Clli j3 n^toll jj-J Ajjl maJl dlULmll (jL Uiajl Ja^V 
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■<_J£jolSI ^ La£ 3 Lajj I ajoiall jl ' ■ l ^i gal l 

» g .* h 
ans = 

12 3 4 
10 12 14 16 

27 30 33 36 

Ai jAjoiaII L-l^^jJall SjIjujI ^l^aJLail jlC JkVum jirVir. ft ^ jii^xalb g 5i ji^^al! L-l^^jJaJ U& liaS .ill j 
jjjS jg >r ^^H L-l j-i aJ MATLAB ^ J ■ J jail L-1 j-. all SjUul ^Lai ^ Laill J ;^ la^.Ma 

» g * h 
Error 

h 4i jj.^a.^H SAaC^I J.ic. ?t g Ai ji^all jla^Vl .lie 

; JU1I Jliall 

» g ./ h 
ans = 

1.0000 2.0000 3.0000 4.0000 
2.5000 3.0000 3.5000 4.0000 
3.0000 3.3333 3.6667 4.0000 
(jjia ^jjoiSiL MATLAB g^ji f j'qj > u Iajuc ^ SaiL ^oial! SjLi] <_£^) dii^uj 13] ;4 Sa^^La 

» g - A 2 
ans = 

1 4 9 16 
25 36 49 64 
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81 100 121 144 

jl] Ajjl uL« ji 4 J j" i a \Aj nolle. ^ .Laa CAk j° i^all 1 iJaji ^ . aJJ j 44 k^aLi. Cjl^_J-aj 

.Ailii jl^ci U jj^aUc ^1 Oli ji>^a.JI j <jjlai]| djli ^aj^tt]! j AojI ^jUI .sl-ic-Vl Oli ji*^a j 
» ones (3) (^-^'j ^iji*^) 

ans = 

1 1 1 
1 1 1 
1 1 1 

» zeros (2, 5) (^o^ 

/ \ 

ans = 

0 0 0 0 

0 0 0 0 
» size (g) j**^* 
ans = 

3 4 

» ones (size (g)) 
ans = 

1111 
1111 
1111 

^c-alijj jli zeros (n) J ones (n) ^ji-a ^jjj aj mUall 4i jk ^1 £iL La^ic ; Alalia 
.t-iii ^ j ji I jli^si ^ csj 1 ^ nxn 4ju>« cjlijix^ ^^5^ MATLAB 
» eye (4) (s^jll 
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1 


0 


0 


0 


0 




0 


0 


0 


0 


1 


0 


0 


0 


0 


1 



» rand (3) j^- «i jL^) 
ans = 

0.9501 0.4860 0.4565 

0.2311 0.8913 0.0185 

0.6068 0.7621 0.8214 

» rand (1, 5) 

ans = 

0.4447 0.6154 0.7919 0.9218 



0.7382 



» d = pi; 

» d * ones (3, 4) 

ans = 

3.1416 3.1416 
3.1416 3.1416 
3.1416 3.1416 

» d + zeros (3, 4) 

ans = 

3.1416 3.1416 
3.1416 3.1416 
3.1416 3.1416 
» repmat (d, 3, 4) 



3.1416 3.1416 
3.1416 3.1416 
3.1416 3.1416 



3.1416 3.1416 
3.1416 3.1416 
3.1416 3.1416 
(3x4 jUu%d^l Jjz) 
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3.1416 3.1416 3.1416 3.1416 
3.1416 3.1416 3.1416 3.1416 
3.1416 3.1416 3.1416 3.1416 



A-SlaVl iaij Cjli jL^i J-aljuil £ j^J j .MATLAB JUxla^l oLukill 



» A = [1 2 3; 4 5 6; 7 8 9] 
A = 

1 2 3 
4 5 6 
7 8 9 
» A (3, 3) = 0 




A = 



1 2 3 



4 5 6 



7 8 0 



» A (2, 6) = 



4 5 6 0 0 1 



7 8 0 0 0 0 



1 2 3 0 0 0 




» A (:, 4) = 4 



A = 
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1 2 3 4 0 0 

4 5 6 4 0 1 

7 8 0 4 0 0 

» A (:, 4) = [4; 4; 4] 

A = 

1 2 3 4 0 0 

4 5 6 4 0 1 

7 8 0 4 0 0 



4 uj^ e^ 1 ^ 1 J > 



» A (:, 4) 


= [4 4 4] 


Error 




» B = [7 


8 9; 4 5 


B = 




7 8 


9 


4 5 


6 


1 2 


3 


»A = [1 


2 3;4 5 


A = 




1 2 


3 


4 5 


6 


7 8 


9 


» C = [A 


B(:, [1 3])] 


C = 




1 2 


3 7 9 


4 5 


6 4 6 


7 8 


9 1 3 



»B = A(l: 2, 2: 3) 
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B = 

2 3 
5 6 

» B = A (:) 
B = 



3 
6 
9 

:Jll» 

»B = [1 2 3; 4 5 6; 7 8 9]; 
» B = reshape (A, 1, 9) 
B = 

147258369 
» B = reshape (A, [1 9]); 
B = 

147258369 

1*9 AA jix^a 3*3 AA jL^xJI A*J (Jjj^lJ jbul s^ci Jliall ^ 

» A = B 
A = 
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1 2 3 
4 5 6 

7 8 9 
»B(:,2) = [] 

7 9 .<_sisJl Asu 

.reshape 3 ^ iW'ilb 1 ^ L£ >*n SjIcIj 4i jq^^ll (jj.ia) J jiia jI^jI ;<_J\iLa 

» C = B' 
C = 

1 4 7 

3 6 9 
» reshape (B, 2, 3) 
ans = 

1 7 6 
4 3 9 

jj-i-all (J-a*j jb-ui Aju jia^oi ^ S& J j i aa Uj J j-aC Aju J j-aC reshape ^ ajlau <J-asu ;<* 

.(transport) 

.C <i ji^all ^1511 jkJt Uaia. UA jjlla 

» C (2, :) = [ ] 
C = 

1 4 7 



.C jA^aU*J A ^ jijb<a<all (j<a cs^-^ jlroM jj^aUc. Ullnml ;<JliLa 



» A (2, :) = C 
A = 

1 2 3 
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1 4 7 
7 8 9 

;Jlla 

»x = -3: 3 
x = 

-3-2-10123 

dA3_ai_ina-ttll «l laJ i 1 i Ci 2 liliul l dA—lLajtll (j r- A_ijLill 2 lii^Lal t i**<l ^a i -<*1 1 c£ll_i& 

j^aUaJl ^^-Ic s-LL^I 4_LiJI siA ^ ^Ijj cA_j _oj»-all Clli jii^aJ! fQ^l LjjLaus \ ^ jl£ |j| Ajiklall 

cs-a j false (0) >^»U.JI JaUjj Laiu Ja jJill 4 5aa oi l j^U*ll j true (1) 4-^1 ^ 

I^Ull Jllall ikUlj .Jajj^ll Aifla-all JJC- jj^aU*ll 

» abs (x) > 1 
ans = 

1 1 0 0 0 1 1 

» y = x (abs (x) > 1) 

.^1 _oll qa jjSI l^lajS ( _^lll x 43 jii^xall qa j.uall»JI lillj (j-a y Ai jii^xall eL£j| U& 

y = 

-3-2 2 3 

JUall cgi 1-aS tAjjlalall 4j.iU.Vl ^ Ajiklall AjjUiill Cjli ji^all ^ J-a*ll l£-^J 

»B = [5 -3; 2 -4] 
B = 

5 -3 

2 -4 
» x = abs (B) > 2 
x = 

1 1 
0 1 
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» y = B (x) 

y = 

5 
-3 
-4 

(j-aj^Jj tt_LJJjj]l \ g^nl-Vi -2 J 1 g-^UaJ (j) (j^aJ 4_lLaC. yli ClULull ,j-a <^JLa ^lul La-lic 

l^Ull Jliall ^1 j ja US 'MATLAB ^ ^ j^l ^Lc. sort >yVI 
» x = randperm (8) (ajjI^^ plSjVl ^jjjjj Jjs)) 

x = 

7 5 2 1 3 6 4 8 
» [y, indx] = sort (x) 

? \ 

y = 

1 2 3 4 5 6 7 8 
indx = 

4 3 5 7 2 6 1 8 

"^Aj La Sj L flliia a uj j C_JJJj!i]l 4 l] aC» (jl^ •AxJI A-Ijljj 4 3^ a3 i ^^^ 1 ^j^a^j La VlP -^ 

» A = [randperm (6); randperm (6); randperm (6); randperm (6)] 



A = 

1 2 5 6 4 3 
4 2 6 5 3 3 
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2 


3 


6 


1 4 5 


3 


5 


1 


2 4 6 


» [As, idx] = 


sort (A) 


As = 








1 


2 


1 


1 3 1 


2 


2 


5 


2 4 3 


3 


3 


6 


5 4 5 


4 


5 


6 


6 4 6 


idx = 
1 


1 


4 


3 2 2 


3 


2 




4 1 1 


4 


3 


2 


2 3 3 


2 


4 


3 


1 4 4 



liLS jlixj 'find j^s*^ 3/°^''.' MATLAB ^^j} ^j^j *n» * 4i (JaJj 

I^Ull (JliLa]l i^lJlj 'true ^° J° AlaaaJ <jj£i (^ill j' ^3_^a ji JjJj 

»x = -3: 3 

X = 

-3-2-10123 
» k = find (abs (x) > 1) 
k= (eM) 

12 6 7 

» y = x (k) 

y = 

-3-2 2 3 
» y = x (abs (x) > 1) 
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y = 

-3-2 2 3 

;!^liLa3 c(j yaC Asu J j-»c) \ i ^jl AstJI «LijIjjJI dlli jL^ia]! ^ (Jasj (ji find j^S*^ SaJ ■ ajj 

»A=[1 2 3; 4 5 6; 7 8 9] 
A = 

1 2 3 

4 5 6 

7 8 9 
» [i, j] = find (A > 6) 

3 
3 
3 
j = 

2 
3 

"7 8 9 9" 
7 8 9 9 

A = 

4 5 8 6 
7 8 9 9 

» diag (A) 

ans = 

7 

8 

8 
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9 

aA jL^ 1\ j^aic j jA\ jl^ jj jjlSI min c max o^ 1 -^ MATLAB s^-j j? 

» v = rand (1, 6) 
v = 

0.3046 0.1897 0.1934 0.6822 0.3028 0.5417 
» max (v) 
ans = 

0.6822 
» [mx, i] = max (v) 
mx = 

0.6822 

4 

» min (v) 
ans = 

0.1897 
» [mn, j] = min (v) 
mn = 

0.1897 

j = 

2 

» A = rand (4, 6) 
A = 
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0.1509 0.8537 0.8216 0.3420 0.7271 0.3704 

0.6979 0.5936 0.6449 0.2897 0.3093 0.7027 

0.3784 0.4966 0.8180 0.3412 0.8385 0.5466 

0.8600 0.8998 0.6602 0.5341 0.5681 0.4449 

» [mx, r] = max (A) 

mx = 

0.8600 0.8998 0.8216 0.5341 0.8385 0.7027 

r - 

4 4 1 4 3 2 

» max (A'); (J^> >^jc j^l) 

» [mn, r] = min (A) 
mn = 

0.1509 0.4966 0.6449 0.2897 0.3093 0.3704 



1 3 2 2 2 1 



» min (A'); 



mmx = max (mx) 
minx = 

0.8998 
» [mmx, i] = max (A (:)) 
mmx = 

0.8998 

i - 
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» z = max (max (A)); 
» z = min (min (A)); 

.sum £ t_i\jaLiJ fr^^jaJI (jaflj ;<Uaa.!>La 

» z = sum (sum (A)); 

Cjli jjj^all ^» JaUjJI t5 Ic ajjiJl j oli jix^Jl Ai ^\ aAj^Vi cMATLAB g^ji ^jji 

»A = [1 2 3; 4 5 6; 7 8 9] 
A = 

1 2 3 
4 5 6 
7 8 9 

» flipud (A) up-down *9jL-a*ll t_Ja 

ans = 

7 8 9 
4 5 6 
1 2 3 

» fliplr (A) left-right »W3b *i jL^A\ <— ilS 

ans = 

3 2 1 
6 5 4 
9 8 7 

» triu (A) (upper) <■ >JI o^U^J 

ans = 

1 2 3 
0 5 6 
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0 0 9 

» tril (A) (lower) cs-^ 1 ^ ujt * j^ 1 <>a!*iU 

ans = 

1 0 0 
4 5 0 
7 8 9 

» g = det (A); (^-*^) ^ jL^all l_lluia. 

» h = inv (A); (Aiji^) «_jUa. 
» i = eig (A); jL^all ajjWI ^jaII i—iLoia. 

» j = eye (3) j» i ^ a,. « t_iL*a. 

j = 

1 0 0 
0 1 0 
0 0 1 

» trace (A); jJI jJaSSI >^>Uc ^ t_jLa^ 

length J-*jV1 t> ^i^j MATLAB g-Jj jj '^^J 1 oUL^I »l l^aJ 

<Si«Vl numel j size j 

»A=[1 2 3 4; 5 6 7 8] 
A = 

12 3 4 

5 6 7 8 
» S = size (A) 
S = 

2 4 

.(4) S-lacVl J^C ^1511 j, ^ii.ll Unj (2) Ait jt J jVl j^xll jjju 
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» [r, c] = size (A) 
r - 

2 

c = 

4 

» r = size (A, 1) 
r - 

2 

» c = size (A, 2) 
c = 

4 

ibliUa 4i jL^xa jj^alix] L JSA\ numel J^s^ 

» numel (A) 
ans = 

8 

U£ i'aA jii^J] J jlaVl t>aj-a jaII ja^sU*]I j.}c. length jW^H jjju 1 «'ni 

» length (A) 
ans = 

4 

»B = -3: 3 
B = 

-3-2-10123 
» length (B) 
ans = 
7 

» min (size (A)) <a A 

ans = 
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»x=[l 2; 3 4]; 
» y = [x x . A 2; x . A 3 



j»ClJ .1 gj\r. C5J^?J Cll AaaJl j i_auVl J tlAi jjj^aAll JjjLJI Jj^aill ^ JflJ 

cjUSj j cjI jljuVI oij fcSllij (n-D arrays c^) •W^l s.i*ilt cAi ji^ll MATLAB jj 

dllaJ i a JJC lijJlfill AjuII ^SjJ c^l_C udJj .AjuII A-ljUiij dlli j3 i a<all C5 -lc 4 'ajl- 4J ji*Jt 

(j-a 4 ^a , ^. (J£ ( fljl <*< ( i - \\ ^ 9 , a j oAac!j Ijiuoil AxJI Ajii!^ dlli _aii^xa]l lillLaJ lilljlj '(pagCS) 
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J i ^> Iaa ^ :L*jSn S_ii!ilj oli -v^ \v<\j c Cjli ji^Jt ^ jbuVl ^ tilLlA (j^u] 

liUl j tSgVi-sa (jj^J jlxjVl SJ^xiaJI Si jii^xail f.Lljj (j£-aj 

» A = zeros (4, 3, 2) 
A(:, :, 1) = 



A(:, :,2) 



0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



^gJjVl S-a^all Clj^Ja Ja5 j tjjSa^a j S.laC.i Sj!>Ij j jjawil Sjuji ,_^a Sjji^l Si jii^aJI a A* L_a]bj 

S_jjlil]l S ^a, 

iJlla 

» B (:, :, 1) = zeros (2, 3); 
» B (:, :, 2) = ones (2, 3); 
»B(:, :,3) = 4; 
»B 

B(:,:,l) = 

0 0 0 
0 0 0 
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B (:, :, 2) = 

1 1 1 

1 1 1 

B(:, :, 3) = 

4 4 4 

4 4 4 

JjuVl <i jL^a jUjVi 4jjUii Ai jq>^<^ ^ 4i jq^Jl Jjj^ reshape j^j^ - 1 v^".,.i 

»C = [B (:, :, 1), B (:, :, 2), B (:, :, 3)] 
C = 

0 0 0 1 1 1 4 4 4 
0 0 0 1 1 1 4 4 4 

» reshape (C, 2, 3, 3) 
ans (:, :, 1) = 

0 0 0 
0 0 0 

ans (:, :, 2) = 

ans (:, :, 3) = 

4 4 4 
4 4 4 

.ILLoi lii.^^ La£ IajIxjI <J£ JjSj Ai jii^xa]! Juu Jlixj size j^S*^ 

» [r, c, p] = size (C) 
r = 

2 
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C - 

3 

P = 

3 

^ ndims j^J^ ^hViml ^iLlaij L*£c cSjjixla UjUjI dul£ j\ 3i jlaul j^c t_sj*j ^ lilj 

:^ 

» ndims (C) 
ans = 

3 

» numel (C) *i _>^>Uc ajc jUJ 

ans = 

18 

» length (size (C)) ZijL^L ±u j£l J> jUj) 

ans = 

3 



Cell Arrays \f*US Aiji^ 
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^_k*-a j£] j c4_J.H*JI Clli jk k-ia\\ £-a jLiJI ( _gJe LaS jl£ 1»J <jb Ll2>LaJi Clli jij^xa eLij] j^ajj LaS 
.Asu]l Aj^l^i Clli jL^xa jC sjljC- jj£j ^3 ji*^a-a 

ccell j^sVW ^ _aL-a<a]| ^amSj a-ilcl JJC j\ jliaiVI J£?I-*J ^ laJLoil JJC Clli _ai*^xa Luajj 

.l£UJI Jl OUUJI liuL eJ ij 

Jc ^JVaU AjjoiLlS 5i jii^a jj*J fl-la not O-Sji 111 j .Lj!>UJ! Jl J jj^a jl] jllaiii-a jllajjL c*JUa 

^>aaJ uij MATLAB jj jj '4 ' { } ^ o»\ j^b K;Vi jl ^Ur. <-j^j c4i jL^all 

]4Ju\\ <LaVl c*L]l j cb!>liJI Cjli jL^a <-SJJ*ll <jul jSVl ai* 

»A(1,1) = {[1 2 3;4 5 6; 7 8 9]}; 

»A(1,2) = {2 + 3i}; 

»A(2, 1) = {Ali Ahmed'}; 

» A (2, 2) = {12: -2: 0}; 

» A 

A = 

[3x3 double] [2.0000 + 3.0000i] 
Ali Ahmed' [1x7 double] 
jgkj ^ j 2x2 UI^ju A-ik. Ai jLi^aoS Ai jjj^all j g k i MATLAB ^-jjj u) 

\ a~\^ ClLjj'i^ a\\ sAA ^aJ lil ^^Luii (JSjolj AjlaJl dlbjla^a ^c-aUjJI J£-kj Lajlj tAjiaJl dlbjla <a 

L_uLaJI Lff Sc Ol_C <^ (jal jii J ja. j jl .V jis-a La^ji. Clli.! |j| AjlaJl Clbjla-a C l^jjj La£ 

■4-lia f/ "Lu/ (jAuJ L-a IaA j <LpAc 1-ajS (JjuJj ^ jA 4_JI jLula]! jl Jc- <Jjj oljLuball ja j^jVl 

_l^ jal ij <jLl]I Ai jL^a <Aj1\ jjAjuII ^. u iii m j 'fee// indexing) 

jjiilail jb MATLAB ^Ujj A {i, j} = x j A(i,j)={x} teja*& ^ jp^ 

.A 4-iliJI 4i ji*^a jx (i ? j) jA^ixJI J x 
-Z-L^ivA {i, j} ' (cell indexing) <^JI <^>j& A (i, j) j^f^l 

cjjju bmj t A_}iiJI (^ji^ Jc { } <jijA^I (juljii Jii csi (content addressing) cfj 1 ^ 1 

Ul jl^a Jl jkiSl jjj b^UJl ( ) AjJUI! (jiil jSVl 
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»y={l, hello', 1>5} 

y = 

[1] hello' [0] 
»y{l} 
ans = 

»y{2} 
ans = 

hello 

»y{3} 

ans = 
0 

»ce={[l 2 3; 5 6 7], 'yes', 3 > 2}; 
» ce {1}(2, 2) 
ans = 
6 

» x = rand (3, 3); 
» y = rand (3, 3); 
» z = rand (3, 3); 
» w { 1 } = x; 
» w {2} =y; 
» w {3} = z; 
» w 
ans = 



MATLAB AiL^cjJI 
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[3x3 double] [3x3 double] [3x3 double] 



= rand (3, 3) 



»x {2} = rand (3, 3) 
»x{3}=rand (3,3) 



»x {9} =rand (3,3); 

»x{l} 

ans = 

0.8462 0.6721 0.6813 

0.5252 0.8381 0.3795 

0.2026 0.0196 0.8318 
» x { 1 } (2, 2) cAjVI (U±l\) aAjL^a ^ ^1311 yttto J^A\ ^ ^jA\ 

ans = 

0.8381 



» L = length (x); 
» suml = 0; 
» for i = 1 : L 
b = x{i}; 
suml = suml + b; 
end; 
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<£A\j ^±m!\ jr jj-ilL? b>iJ ^ii^ jLi] MATLAB celldisp j^V 1 

liilli £CJ-bjJ (jjill ^IjII JliaJI 

» celldisp (A) 
A (1,1) = 

1 2 3 
4 5 6 
7 8 9 
A (2, 1) = 

Ali Ahmed 
A (1,2) = 

2.0000 + 3.00001 
A (2, 2) = 

12 10 8 6 4 2 0 

»A{2, 2} 
ans = 

12 10 8 6 4 2 0 
» A (2, 2) 
ans = 

[1x7 double] 
»A(1,:) 
ans = 

[3x3 double] [2.0000 + 3 .OOOOi] 
L y 1 ±\ CjUUJI b!>U> lillij tans f^VI Lj!>LaJI ^aild ^»LjjJI jL Ji^V 
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JasJI ^poij 4-C jA^all (jail jSl J-a*J j lAjJlJbtJI Clli jq.^i^ll ^Liu^ AjujaI! <jJ jS^I cUjI-uj LkOVuhI JaJ 
I^Ull Jlla]l tilJlj .4_L jiia cJx^ai jij jl^uiVl J i \ alii Jj^al jL a-laC-Vl J i <a3J j cL!>lil3 AjjouIIj 

» B = { [1 2], 'John Smith'; 2 + 3i, 5 } 
B = 

[1x2 double] 'John Smith' 

[2.0000 + 3.0000i] [5] 

^ la !/LaJ ^Jl Ajj^ > <-\ j <i ja_k^x<JI !/LaJ (ji <J^A*]I dill j" i a<all ^l^iJLail Aic L_S j3La]l jj-a 

4i jq i^iA cell j^-*/^ '— ^ 'L£l»Jl djLa jii^xa ^ ^rg \a\\ <_>iiij ^hVunl (j^-aJj c<Laj!/UI ClLLulL 

Jllall iklj] j [ ] 4c. jli <j.hc Cjli ji^^j U jLjj Ajk. 

» C = cell (2, 3) 

c = 

[] [] [] 
[] [] [] 

cL!/LiJl Ajoi^q&j jda all 4_j ^ic Jjj^L (jc L!/LiJI «j aau (j^-«J SI Ai j"* a«a i_fijjju ^alj (jl La 

I^Ull Jliall Aiui La£ 

» C (1, 1) = "The does n't work' 
Error 

La liA j Aj±. (>>jVl <-Jjla]l jl L_Laj '^LlLj JjL J*jJ)i\ t-uLJl ^ L\A liaVNU.it Jfll 

» C (1, 1) = {'The does n't work'} 
C = 

'The does n't work [ ] [ ] 

[] [] [] 

» C (2, 3) = {'This works too'} 
C = 

'This does work' [ ] [ ] 

[ ] [ ] This works too' 
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MATLAB SjLiaJI j-« JjoijVI 4-ijlaJl ^ <c ja^Jl ^1 jSi i.i. u "Jj 

_4i jii^xa]! ^joij^i ^jC- Vila 4jl>r^Vl 

I^JUll Jliall cAj^I Ai ji^all 

» A 
A= 

[3x3 double] [2.0000 + 3 .OOOOi] 

Ali Ahmed' [1x7 double] 



»B 
B = 

[1x2 double] 
[2.0000 + 3.00001] 
» C = [A; B] 
C = 

[3x3 double] 
Ali Ahmed' 
[1x2 double] 
[2.0000 + 3.00001] 



'John Smith' 
[5] 

[2.0000 + 3. OOOOi] 
[1x7 double] 
'John Smith' 
[5] 



LaS A Ai jk i^iA 4_j jixl AjjoiLL* Clliiaj ^IjaJLail jic sAj^. Ij!^ ^LaijV ^Pj^ ^P^- -^-^ (j^i 

»D = C([13], :) 
D = 

[3x3 double] [2.0000 + 3 .0000i] 

[1x2 double] 'John Smith' 
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» C (3, :) = [ ] 



C = 



[3x3 double] [2.0000 + 3 .OOOOi] 

'Ali Ahmed' [1x7 double] 

[2.0000 + 3.00001] [5] 




» x = cells (3,4); 
» size (x) 
ans = 

3 4 

» y = reshape (x, 6, 2); 
» size (y) 
ans = 

6 2 

size jW^l j 'W^j^ j^ 5 ujA? jL^xa aJ, JjSj^j reshape j^j^H jl (^i 



jij <*M lis j La LT \c J-axj ' 8, 'j^ Lj^^ dili jL^a ^r-* <J-«L*j]Ij repmat jW^I 




»y 



[] 



[] 



[] 



L ] 



[] 



[] 



L ] 
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[] [] 
[] [] 

» z = repmat (y, 1,3) 
z = 



^jJ] UuJ jrl^j j e^La jVl ^ c>^l fi J- 1 ^ 1 c? 3 A .iV. e >^ MATLAB a 

AjJ^aj^l 4.uAuJl <-u£jj 

gr^l j ASCII ^Ljajc cAa t> MATLAB ^ aj>JI du^l cilbj 

» t = How about this character string?' 
t = 

How about this character string? 
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» size (t) 



ans = 



32 



» whos 




Name 



Size 



Bytes 



Class 



ans 



1x2 



16 



double array 



t 1x32 64 character array 




» u = double (t) 
u = 

Columns 1 through 12 

72 111 119 32 97 98 111 117 116 32 116 104 
Columns 1 3 through 24 

105 115 32 99 104 97 114 97 99 116 101 114 
Columns 25 through 32 

32 115 116 114 105 110 103 63 
» char (u) 
ans = 

How about this character string? 
» char (u (1)) 



ans = 



H 
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: kua cMATLAB ^ ^ 

» u = t(16:24) 
u = 

character 

a!>lci JLiLall 24 cs-^! 16 tin* j > ^ ^ c£ _>^j L«L«j <Jjoi!>LJ1 j 

character 

»u = t(24: -1: 16) 
u = 

retcarahc 

.t^&c- J^A? character Cwj Ua j 

» u = t (16: 24)' 
u = 

c 
h 

a 
r 
a 
c 
t 
e 
r 

» u = Hameed 
» v = 'Aiad'; 



.(J aAac jic j aA jL^a ^1 character U& 
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» W = fu v] 
W = 

Hameed Aiad 

I^Ull Jllall La£ J^ilail ^ 4jiUL jj^J ^ioiLoJI jl$-2a) disp j^*^ ^ ^-^J 

» disp (u) 
Hameed 

» v = ['character strings having more than ' 
'one row must have the same number' 
'of columns just like arrays ! '] 

v = 

character string having more than 
one row must have the same number 
of columns just like array! 

LaS i J j_k]l A qVi-N a aJaLous <Jjoi!>Lai IS^Uajl jiuaiVI sJ-lxlo 4 jn^i'i Ai jL^xa chaT j^S*^ CS^-^J 

: JUi ^ 

» legends = char (Wilt', "Russel', 'Kareem', "Bird', Magic', 'Jordan') 
legends = 

Wilt 

Russel 

Kareem 

Bird 

Magic 

Jordan 
» size (legends) 
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ans = 

6 6 

AjJ^xJI CjUUJI ^Ijaljailj 4jj-aj Jj-j!1ui ^jtnll Jj^ai Cj^UJI <>» AjAaJI ^fl i—ic. jj J 

fprintf j int2str j num2str J-^y^ MATLAB jj <ib j j_j .a_j> Jl cUXJI 

: Jj_^i]l aJUII <SlaVl tiJI j Jj-j!)Iuj ^1 ^jIHII Jjj^I] U jjc. j 

» int2str (35) 
ans = 
35 

» class (ans) 
ans = 

char 
» num2str (3.5) 
ans = 

3.5 

» class (ans) 
ans = 
char 

» fprintf ('% 4.3f\n', sqrt (2)) 
1.414 

» size (fprintf ('% 4.3f\n' , sqrt (2)) 
ans = 

1 1 

» radius = sqrt (2); 
» area = pi * radius A 2; 

» fprintf (A circle of radius% 6.4f has an area of % 6.4f, radius, area) 
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A circle of radius 1.4142 has an area of 6.2832 

.area j^*^ j radius j^*^' J-s-^V % 6.4f 3 ij > ^ t U& j-iaJ 

» S = ['A circle of radius ', (num2str (radius)), lias an of ', (num2str (area)) '.'] 
S = 

A circle of radius 1.4121 has an area of 6.2832. 

» S = str2num ('3.5') 
S= 

3.5 

»t = ['3.5T' 'sqrt(2)' ;'T1.5' TTTT9.5] 

t = 

3.5 sqrt(2) . . ... 

1.5 9.5 
» str2num (t) 
ans = 

3.5000 1.4142 

1.5000 9.5000 " 
»t = '[3.5Tsqrt(2);T1.5T9.5]' csj^ Jl>i uj^ J u^j 

t = 

[3.5Tsqrt(2);T1.5T9.5] < ^>j<i>^ 

» str2num (t) 
ans = 

3.5000 1.4142 
1.5000 9.5000 

aIuIui QAj^a ja> ^)3^J ^■'■"^■"^ ^j'-^ findstr j^/^ 
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» b = Peter Piper picked a peck of pickled peppers'; 
» fmdstr (b, 'T') 
ans = 

6 12 1 9 21 26 29 37 
» findstr (b, 'p") 

^^^^ 

9 13 22 30 38 40 41 
» findstr (b, 'cow') 
ans = 

[] 

» C = {How'; 'about'; 'this for a'; 'cell array of strings?'} 
C = 

'How' 
'about' 
'this for a' 

'cell array of strings?' 
» size (C) 
ans = 

4 1 



64 



MATLAB AiL^jJI 



<J_jiaSI alia a Aj^ttj ^JjoiLoi 4 lla S i 

U£ lillij tCili aA\ Aji tjjltJ US Lj^UJI Cili jq^.a u_?^ J 

» C (2: 3) 
ans = 

'about' 

'this for a' 
»C([4 3 2 1]) 
ans = 

'cell array of strings?' 

'this for a' 

'about' 

'How' 
»C(1) 
ans = 

'How' 
» size (C (1)) 
ans = 

1 1 

b!>UJI C (indices) j^*^ ^ j '^P^ ^ ^i*^ s jLc j^i t5 ia. ^jlli]l cJI j U 

~l laJ liLilc ejl^a <Lij ja. ClUjli-tt ^U.j!LoiVj .U!>UJI oJlA j'i^ ^ ~i ~i =kJ V ol Saa all 

;^JU]| JULall U£ 4x- j<i-n ^ t _jjjt j3l 

»S = C{4} 
S = 

cell array of strings? 
» size (s) 

65 



MATLAB AiL^jJI 

ans = 

1 22 

»C {4} (1: 10) 
ans = 

cell array 

l^-iUll (JUaJl A La£ cAjjoilla A J i aj 5i <;JaJl 4i jii^ax CjbjSa-a char j^*/^' <J_FH 

» S = char (C) 
S = 

How 
about 
this for a 

cell array of strings? 
» size (S) 
ans = 

4 22 

LaS .lia. (J^jolj A^j^JW (Jjoi^Lalt Ar-bj^a C5 joi^xJI Jjj^Ji]! frlj^b cellstr j^S*^ fJ^Jj 

» cellstr (S) 
ans = 

'How' 
'about' 
'this for a' 

'cell array of strings?' 
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: input - 1 

» x = input ('enter x: ') 
enter x: 

n = input ('enter n:'); 
m = input ('enter m:'); 
for i = 1 : n 
for j = 1 : m 
result (i, j) = i A j; 
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end; 
end; 

.Ajj^j eUJ JUl^I ;(V) Jlla 

clc; 
clear; 

z = input ('enter name', V); 

\ 

string JU-aj ^ *M 

ja. Jjj-* Jlui Lg k') JUj!jU 4jLi«a - Y 

prompt = {'enter x'}; 
def= {'20'}; 

dlgTitle = Input for my program'; 

lineNo= 1; % ^aJI jjkJI jjc. 

answer = inputdlg (prompt, dlgTitle, lineNo, def); 

x = str2num (answer { 1 }); % ^ j <_W*2ll <JU num c^) string Jjj^j 



.* Input for my program 




Hi 


enter x 


|zo 




OK 


Cancel | 



:disp - ^ 

»d = 15; 
» disp (d); 
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15 

: m jn, 

» a = 'ali'; 
» disp (a); 
ali 

:(H Jll* 

» sum = 9.8; 

» disp (['sum = ', num2str (sum)]); 
sum = 9.8 

:(*) Jl* 

» disp ('computer'); 
computer 

LS^-H ^ _H ^ J^) 6^.1 jll 4 Laail (j-ajJa .A^lj ^^jLlJ ^ Clll i <du3 disp '"'^.)J'^ A (jj-^i U' ' . '? J 



:msgbox 



» msgbox ('ok', 'result') 



Bin® 



69 



MATLAB AiL^jJI 

: fprintf ^uiu (V) 

»y= 1.2; 
»x = 100.5; 

» fprintf (Variable x is % 6.3f\n', x); 
» fprintf (Variable y is % 6.3f\n', y); 
variable x is 1.200 
variable y is 100.500 

» fprintf ('% 8.3f\n', round (3.8)); 
4.000 



%c 




%>d 




%e 




%f 


AJaSjJI jjjjj 


%i 




%o 




%s 


C5>J OJJ^ 


%x 





.Command Window ^ 
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t_a^jj t^j-iJaljjSI Ol_lL*JI pClJ Lalla AJjllall j A j*U\<\\\ OULxll MATLAB fC-iJ 
1 Saa j\ £ uaj 1 gic AJj uibU A-JjsJ j^-lc J j uaail 4 jakiall CLl>LL*aJIj CjI Aa*ll 

.(True/False) 

jit JAc jl A-jjlLall OULc j 4 jjlalall jjjLxjII £-a L$la1 «J MATLAB ^JsJ 

AJjlLall CiLiLac j 4_iiLia3l jjjL»j]I ^-i<^. ^Ij^I <jj-^sj 'False ji*-=ll jf^jj True CSJ^ 3 
.False <_M t>* ■^•^1 j True <_M ^ j cs Ajiki* dili jq^a jc SjUc 

Aua^Loll 4 i a al l Aj ^jc> ^ j tAj^At]l t ** ^ Q ^ a al l 1 > ^ a Ic-^j A^i^Lall ( ** ^ Q > ^al l ^)JJj*j^ 

.4j.H*1I jjjIxjJI ^>AjJa LajLai L^aJaJLoil ( _^!ill dlli jq^all 4i jic Aijjia (_>^J 

Relational Operators : fLjiaUJl <>tj*lt) fcjlldl (iiUU* 

I^Ull J jAaJI ^ AajAaII j AjuLHI Aijliall CjIjLSVI <J£ Ajjllall CjXA** jx»>in 



uLwajll 






< 




<= 




> 




>= 



71 



MATLAB AiL^jJI 



Ai jq k-ia jjAJ AJjlLal] ji ta 7.^.11 (juij L^J <j;ii3 jL**xa l j±J AJjLLal] 4_jjLLa]l Cl!>Lal*-a al^aJLoil (j^-aj 

I^Ull Jlla]l <* '<j;j La£ IgjjjlLa Cbaj 4i ji*^xa]l j"°''; 

»a= l;b = 5; 
» x = a > b 
x = 

0 

»A=1:9,B = 9-A 
A = 

123456789 

B = 

876543210 
» tf = A>4 
tf = 

0 0 0 0 1 1 1 1 1 

ja ^ A^jU]I Ai ^L^a]! ^ jlL^a^l J $ h'i j c4 t>« J-^ ^ ^1 A l> >^U*J1 Ilia. j\ & 

.A > 4 La^ic 1 ^Sjll jg hi 1 an; 4 A < 4 La-iic- J-'-alinJI 

» tf = (A == B) 
tf = 

000000000 
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Mjtl\ j (jjjjliia AjjlLaj ( = = ) ^J^J tlilla^a Ujjoi ( = = ) J ( = ) U^J^V 

^JJ 4_jLax]| ^i^jjkj jLLaiV ( = ) ^JaJ i jJ l_ ailJ CjjjJjLioLLa ^1 tij Ijq > j (jjjjl_uil.a lil .l^lj 

^J) Ijli^l j (thr t> ^l^- cs^) tUl.la.lj U jj^Uc AjikLa 4jJU.1 <3 ji^o Aj] jj] \() ) Jlla 

. (thr c5 t> j*^ 

» inddent =[10 17 22 0 7 3 2]; 

» thr = 7; 

» y = (indent > thr) 

y = 

1 1 1 0 0 0 0 

. (thr c5 J i> j*-^ 1 

» z = inddent .* (inddent > thr) 
z = 

10 17 22 0 0 0 0 

Logical Operators: (4j&ai^l J-a!j*il) ffialal t c^UjlaJI 

MATLAB ^ 







(j) AND 


& 


(J) OR 


1 


(c^) NOT 





» a = 1 ; 
»b = 5; 
» x = a ~= b 
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X = 

1 

»b = (l == 1)&(2 ~= 3) 
b = 

1 

»b = (l=l)l(2 ~= 3) 
b = 

1 

» b = (1==1) & not ((2 ~= 3)) 
b = 

0 



»A=1:9;B = 9-A; 
» tf = A>4 
tf = 

0 0 0 0 1 1 1 1 1 

4 ^>j£I U-*^ A j > V- ^W^^j ^la 

» tf=~(A>4) 
tf = 

1 1 1 1 0 0 0 0 0 

» tf=(A>2)&(A<6) 
tf = 

0 0 1 1 1 0 0 0 0 

.6 <j-» <JSI J 2 <j-« A <j-« J "*»'<» ^ UJ^J La^ic- ^1 j .11x31 SjUxJI <si& AlsJ '*1J^ 
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<Ju uiV 4_-aJaUJI ^C-l jail j-a jAi-s ^1 IVn ma J m'i 4-aij .sL^jIj MATLAB g^^JJ f»J-*J 
^-aljj IaJjju (J<alsuall 4 jaw J ^c-i jjj ^Ull JjiiJI ^^^jolJj .(jJ-aJI ^1 jluuli AjjLulLoSI 4 jaj. Afl 

.MATLAB 









( )u-L#l 




(A t A) SjSlI 




(~) sjWj 






(./ </) ^La^l .(.* c* ) LJ j^l 






(-) C>M + ) ^ 






(jjjAAl*la3l (jjlLiill J-aU-a 






'(>) c> '(<=)c5j^- u y '(<) 0* 
(~=) SljLuJI ^<(==) Si jLoJl '(>=)<_£ j^J ji t> jj^I 






AND ^ 






OR (1) 



1 IF-ELSE-END 

: U£j if-else-end ^1^.1 MATLAB ^ ^ 

if expression 

(commands) 
end 
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j 4_*J tiA_Jl£ lij endj if a£J— ^ a-aSI^I (commands) j-^ljV > " j 

l^Ull JIUI cdJI j .true uj^ 5 (expression) 

»x = 10; 
» if x == 10 
disp ('ok') 
end; 

1^ U£ if-else-end 4 *^ 11 ^u^'i° i cjl jLi. Uj^] jl£ lilj 

if expression 

(commands evaluated if True) 
else 

(commands evaluated if False) 
end 

laii Uiij ctrue expression ^ j- 0 ' jVl cA?^' ^ j-*?-^ 

.false expression j^*^ 1 <±itil\ a^^a^I 

i^Ull if-else-end j^*^' iklloia cCj^U. s^c c*JUa c±jl£ lilj 

if expression 1 

(commands evaluated if expression 1 is true) 
elseif expression2 

(commands evaluated if expression2 is true) 
elseif expression3 

(commands evaluated if expression3 is true) 
elseif expression4 

(commands evaluated if expression4 is true) 
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else 

(commands evaluated if no other expression is true) 
end 

■u\n\ 201^1 

»x = 10; 
» if x == 10 
msgbox ('ok', 'result'); 

» if x == 10 

msgbox ('ok', 'result'); 
else 

msgbox ('no', 'result'); 
end; 

»x= 11; 
» if x == 1 
disp (T); 
elseif x == 2 

disp ('2'); 
else 

disp ('3'); 
end; 

3 

SWITCH-CASE fc#-M 
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(J^joJI (JA IA-Hc lLa Jajoi j] ^g-aS jliikV JJ^-* ^l^aJLoil ^^Ic bbucl ^1 j\ Alili lillc L_Li.jJJ LaAic 

<L«lx]l 4j> all IgJ Switch-Case ^ *J' ^ ~* laJLoil 

switch expression 
case test-expression 1 

(commands 1) 
case test-expression2 

(commands2) 
otherwise 

(commands3) 

end 

expression j-^*^' uJ-k .^-tj* j J fa >i« fa-^-c- ^ expression uj-^j u> s-hh 
(jjLuu lijj -t5 ijVl case SjUt ij^j^W test-expression 1 <LUJI ^ jj^^JI 
^ .end » jW*^ cs-^ jfi <— il-AjlatjSt j (commandsl) j*ljVl ijaii ^nu! 'u' j^f*^' 

(jjLjoJt JllaJI ^ expression uJ-^- 0 ^-4^ 'cr^ J^' j .^j"^ '<J jVI -2a j^l <j£*i ^ fa] 
1^ ^Iljoi 4 jl j^n*^! jLjou lilj case s jW^ j^j^ll test-exoression2 jW*^ 
si jLoiJI case « cs^ <j-^ ^ fa) .end » jW^ 01 J-^ 1 4_jL cWi j (commands2) 
.otherwise ^ cr^ 1 (commands3) j^jVl iin^ \a£c 'expression 
j-al jVl diLc <jA^.i Auijj ^itjai <uL switch-case ^ *^ a cp- sl^jji cs^l ^ j*ill £y» Ja^.V 

:AJl2ll aJIoVi liLlI j switch-case '^.i^W 4j 

x= 1; 
switch x 

case {1,2, 3, 4, 5} 

disp ('1..5'); 
case {9, 10} 

disp ('9.. 10'); 
otherwise 
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disp ('this is impossible'); 

end; 

1..5 £!>V 

clc; 
clear; 
n = 3; 
switch n 
case {0} 

m = n + 3; 
case {2} 

m = 'ali'; 
case { 3 } 

m = magic (n); 
otherwise 
disp ('error'); 
end; 

disp (m); 

8 1 6 

3 5 7 

4 9 2 

x = 2.7; 
units = 'm'; 
switch units 
case {'inch', 'in'} 
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:(H JH. 
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y = x * 2.54; 
case { 'meter', 'm'} 

y = x/100; 
case {'feed', 'ft'} 

y = x*2.54/ 12; 
case {'millimeter', 'mm'} 

y = x * 10; 
case {'centimeter', 'cm'} 

y = x; 
otherwise 

disp ([Unknown Units:' units]); 
end; 

y = 0.027 
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j J jSjI! j jl jjjll t> <c jaz^ MATLAB 4iJ ja>3 

for ^ 

1^ U£ for AikJ Aiu^W 

for i = xl: x3: x2 

(commands) 
end; 

es-l 1 xl^l-^VI ^uall ^ end j for ^jW^ j£ (commands) j^j^ 1 ^ ^ 

»forn = 1: 10 

x (n) = sin (n * pi / 10); 
end; 
» x 

X = 

Columns 1 through 7 

0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090 
Columns 8 through 10 

0.5878 0.3090 0.0000 
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(jjSZ end SjW^ * J i—iLota. t . >aj 10 1 n -1 <J£ <J^.I ^ 

.n = 10 c^! ^ IjSa j n = 2 s JJ^ 1 ^ uj^ j 'n = 1 J jVl S jj^l n 

.(1..10) 10 jj :J^« 

» array = randperm (10) 
array = 

82 10 7436951 
» for n = array 

x (n) = sin (n * pi / 10); 
end; 
» x 

X = 

Columns 1 through 7 

0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090 
Columns 8 through 10 

0.5878 0.3090 0.0000 

.array ^ j° ■ a afl i i\ L» ^ (10) j (1) j^ic Uua Ua n AilaJI jjjil* '^j-" 

JliaJI ^ U£ c<Lkljl« for Cjlik. e-lc *L£j| jLaj 

» for n =1: 5 

form = 5: -1: 1 

A (n, m) = n A 2 + m A 2; 
end; 
disp (n); 
end; 

E l>yi 

1 

2 

82 



MATLAB AiL^jJI 



3 
4 
5 

» A 
A = 



2 


5 


10 


17 


26 


5 


8 


13 


20 


29 


10 


13 


18 


25 


34 


17 


20 


25 


32 


41 


26 


29 


34 


41 


51 



»fori= 1: 10 
disp (i); 
end; 

1 

2 
3 

10 

» for i = 0: 2: 10 
disp (i); 

end; £l>yi 
0 

2 
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» for i = 10: -2: 1 
disp (i); 
end; 



4 
6 



10 



10 



6 
4 
2 

»fori=l: 10 
forj = l: 10 

mult (i, j) = i * j; 
end; 

end; 1 2 3 

2 4 6 

3 6 9 12 15 18 21 24 27 30 
4 8 12 16 20 24 28 32 3 6 40 



5 6 7 8 9 10 
10 12 14 16 18 20 



10 20 30 40 50 60 70 80 90 100 

WHILE ^ 

^1 for Cjlik. ijf&c (^Jc CjIjaJ! qa jjc b^c t_iL*»JI oULc while ^lAaLa. lsj^ 

■ mC Ju La£ while 4iLiJ 4-alsdl AJuj^all lA^J "-^J^J^I l>» 1.13c 
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while expression 

(commands) 

end; 

j^>U*Jl J£ ji LAL end j while u^jW*^ oh 3-*aljS! (commands)^' jVl a^><^ iiiix- 
.taji* b-ic expression ^iij uj^ ^ '(true) ^ expression <>^= 

» x = 1 ; 

» while x < 25 

disp (x); x 
= x + 1; 

end; eb^V 1 
1 

2 
3 



24 

» num = 0; EPS = 1; 
» while (1 + EPS) > 1 

EPS = EPS / 2; 

num = num + 1 ; 
end; 
» num 
num = 

53 
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s = 0; 

fori = 1: 100 
s = s + i; 
if s > 250 

break; 
end; 
end; 



= 22 
= 253 



I^VIS j while j for O* £ 
(while j for « J jd\ t> ^ jjiJl Ja jjill JU. ^i) 
s = 0; 
x = 1 ; 

while x < 100 
s = s + x; 
if s > 250 

break; 
end; 

x = x + 5; 
end; 

x = 51 
s = 286 



4 alaJl (j-a ^J^J JJ^I dllala* (jAjJa <*Sl j AjI^Ij <ala> ^>-<uJa break 3 «jU"<ll tli^j lii 
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MATLAB j# cjUUJI £AiLa 

^c-aLjjjj A-j^aLi. Jj-a j 'MATLAB ^^-J jj (J-aC- 4ja>Lai ^^-3 J J-^ >a]l J-lilall ^jj j^aJ <j-^aj 

i^L US save j-Vl fl-aiU ^> t> 'MATLAB 

» save 

AjjUii <juj>^a ^5 j ' flla ^ (Workspace) (J - **^ a^Loi jd\ Cjljji!La]l ^j^?* ^ijj 

4 i-aUJI j A <t.i->^3 dili dil aLall sIa j .^UaJI ,1 U A\ matlab.mat f-">W 

V j <X1A\ (_>ailj cllljjilaJI ^LajJ jj^ J L<a£ tAic-Lixa fjall <_Ul£ Lr lc 'MATLAB g-^j^? 

ja jaII dlliLall ^1 jil LaLaj <ial jla ^ Laj] <2ta".,.^ J Cllj) MAT-flleS tlA^-a Jfi*^ 

^IjjVl JjS j-* <^ia j CjUUI ^ jj (jij c^i jj j^j ^iki uij jj 'MATLAB ^U jj ^ 

I^Ull JUall La£ 4 m a diljoil* jjjjaal save _>°Vl ^Viun jji (j^JJ 

» save varl var2 var3 

ji l>^jj 'matlab.mat '-i-^l t>-^ var3 j var2 j varl _>jil*JI uij-=4? ^ cs^ 

1^ LaS Save >abU J _ji -2a^ L_aLa]l 

» save filename varl var2 var3 

4_a_ui1 t_a_la jjA-jja varl, var2, var3 *— *lj j*"'^! u3-^ ics - ^ ^— - *^ 4iA_*JI 4 ^Wlll j_mijj 

.filename.mat 

U£ save j-aVb U jLijj ^ CjULJI CjUL j^Vl I^a ^iij i] save _>«Vl load _>«Vl <_>u£Ijuj 
» load 

^ ilj-uj Vji 4J^. j LaW matlab.mat <-^l U.12J ^1 cjI jjilJI J£ CU*- ^ j 

AJj j-N a\\ Cllj^lila]! »Lajoi) (jj j^J ^i-Jj .MATLAB ^^J^ lilajll jLolo ^ jl (^UJI lla all 
JLa. L^J 4_LUa<a]l <iLa_uiVl dlli dllj_l*la]l <_3_ai J^^'' mj 4(J_ax3I 4ja.Lai matlab.mat < fl-Lalt 
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j t. a LJl ^-joiI jl L_l_aJ (MAT-file) <— 4-1* j-« 4 ijia ClI J J.aVil j 

»load filename varl, var2, var3 

. Ja*3I aaLj varl, var2, var3 cjljjjiiall cjL^j filename.mat « — ^ia Ua ^ jSJ 
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L ^LjJI JLLaJI iiL! f-lljj idlLe j^aa^all AJjlLaj J jlkV £j| jj Sic MATLAB ^-jjJ ^ 

» a = rand (2, 5); 
» b = rand (2, 5); 
» isequal (a, b) 
ans = 
0 

» isequal (a, a) 
ans = 

1 

I jLkjVI Jajoj j Sjj£la]l jj^allaJI L_aiaj Unique J^yVI cs-^ JllaJI ^ f-iLj 

»a=[2: 2: 8; 4: 2: 10] 
a = 

2 4 6 8 
4 6 8 10 
» unique (a) 
ans = 
2 
4 
6 
8 

10 

La£ ismember J-*^' ^hVunl jjc- (j j L j > u j jjjj A£jluLall j.^UtJ1 <c j^-^ ^ aj^j lA^jj 
»a = 1:9 
a = 

89 
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12345678 9 
» b = 2: 2: 9 
b = 

2 4 6 8 
» ismember (a, b) 
ans = 

0 10 10 10 10 

» ismember (b, a) 
ans = 

1111 

_ jjjc jUjV union J^s^ 

» union (a, b) 
ans = 

123456789 

. jjjc ^Llil] intersect j^j 

» intersect (a, b) 
ans = 

2 4 6 8 

.jj2c jas-s jjj Aijaal] setdiff j^j 

» setdiff (a, b) 
ans = 

1 3 5 7 9 

.LpU. dila jL^a J, Ajj-aj clila jij^xa Ls lc <LLJI CiULwJI elj^j 

90 



» bitand (3, 4) 
ans = 

0 

» bitor (3, 4) 
ans = 

7 

» bitxor(13, 27) 
ans = 

22 

» bitcmp (20, 5) 
ans = 

11 

» bitset (30, 1) 
ans = 

31 f 
»bitget (30, 1) 
ans = 

0 

» bitshift (3, 2) 
ans = 

12 

» bitshift (12, -2) 
ans = 

3 

»z = [7 5 4 ; 3 8 
» circshift (z, 1) 
ans = 
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9]; 
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3 8 9 
7 5 4 

Jij ij jjJ* itljS ^1 ajj^I jI.ic.SM J ^1 jVl o-* MATLAB ^ jj i>jj 

jjjjL-xj^l ^)_JC jlj_cVlj ui»JI jlj_c.Vl (j^-J d-J^^-i^ A_j^aj (_J_ui!iljai »j i a 

U£ dec2bin 'bin2dec 

» a = dec2bin (17) 
ans = 

10001 

» class (a) 
ans = 

char 
» bin2dec (a) 
ans = 

17 

» class (ans) 
ans = 

double 
» dec2bin (17, 6) 
ans = 

01001 

(jjjbu^n JJC (16 -i-i-sJI .1x31 (_>i_jaii AjJj^C AloJl j Aj^^jixJl jljcVl (jij Jjj^Ji]! ^jjj 

^ dec2hex j hex2dec 

» a = dec2hex (2047) 



7FF 

» dec2hex (2047, 4) 
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ans = 

07FF 

» class (a) 
ans = 

char 
» hex2dec (a) 
ans = x 

2047 
» class (ans) 
ans = 

double 



■ m( jk Jl jll %JUAt AJu^ll j .MATLAB ^ ^Jj c54? Jl 

III 111 

[outl, out2,..., outn] = function_name (inputl, input2,...,inputn); 
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»x = [l,2,3,4,5,6, 7, 8]; 
»y = [11, 12, 13, 2, 9, 70]; 
» avgx = average 1 (x); 
» avgy = average 1 (y); 



function result = average 1 (z); 
L = length (z); 
suml = sum (z); 
result = suml / L; 



>■ ye. jail jJl 



» avgx 
avgx = 

4.5000 
» avgy 
avgy = 

19.5000 



» resl = mult2 (x); ^ 

» res2 = mult2 (y); J " ^ 



i OOfl 



function result = mult2 ( 

" jail g-U jJl 

result = 2 * x; 



» resl 
resl = 

2 4 6 8 10 12 14 16 

» res2 
res2 = 

22 24 26 4 18 140 



» [sin_x, cos_x, x_2] = multf (x); 
» [sin_y, cos_y, y_2] = multf (y); 



function [xl, x2, x3] = multf (x); 
xl = sin (x); 
x2 = cos (x); 
x3 = 2 * x; 



» plot (sin_x) 



File E Hep 
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^lxUjAj 1$jIc SLui\ ±ju VI SjjjU-a Uldijj (j-^AjV J _jj^aia L_iia <J£Ju C5 _k: <jj£i ^1 aJI^II - ^ 

uill ^ J jja- ( = ) 4_*!}lc -L*J 4_ll.}3l ^xjJj L-ll i^all <_>ajaJI ^ jjj^all <]l.i3l ^1 -Y 

-t jjLUala UjfL jl t_LSJ J jVl 

:Jil» 

function y = myfunction (a, b); 



myfunction.m uj^ 1 uj^ 
.(end) ^ c5 V -V 

.<Jjaj <llj Jj3 <3b ^Jluu (ji (j^aJ -1 



\ N ^ yj 1 ^ l >l» ^ ^JOl^J 1 AllJ ^LjRj^i 4 JJ ^ljj ^LjtjVi djl UaIo 1 j> I 1 * l 1 t ** ^ t^l_3tJ^| 

plot >#l 

.jbuVl ^lli c> jW^k JWVI ^ f J* 

:0) Jlia 
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x = [1: 0.5: 10]; 

y = exp(x); yJl ^ja <c ljIuu^V 

plot (x, y) x, y ou>^ Ma 

x= 1: 10; 
plot (x) 

(jjjj^-aLj ajJaUla AjjUj ^iS ^joiJJ plot j^S*^ ^J^i (S^l j ^1 j ^1.1^1 J ji. j <Ula> ^ 

.iuSlill jt^UC ( X , x) 

y = []; 

fori = 1: 10 

y (i) = exp (i); 
end; 
plot (y); 

:(*) 

y = []; 

fori= 1: 10 

y= [y exp (i)]; 
end; 
plot (y); 

:(*) 

.(graph) ^jl 

clc; 
clear; 

x = 0: pi / 100: 2 * pi; 
y = sin (x); 
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plot (x, y); 

legend ('sin (x)'); Lkk^I I Jjta 

xlabel (x = 0: 2: pi'); x jjp^I jljic 

ylabel ('sin (x) cos (x)'); y jj^-ll 

title ('plot sin cos function'); (JakkJI <Jc\) (sf ^jll 1*3^1 1 jljic 



plot (x, sii(x), x g 



File Edit View Insert lools Window Help 

D^Hi * A S / & & O 

plot sin cos function 



0.8 



1 




| — sin (x) | 


cos (x)); 
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:(V) JS* 



plot (x, sin (x), 'r: +', x, cos (x), b: *^ 

jj3 ~"^~~sin (x) Lka^l l 4^x. (Jjjl jj3 cos (x) 



( X ) laLa^l l 



File Edit View Insert Tools Window Help 

□ c» H # | * A * / &&Q 

plot sin cos functior 




text (x, y, 'string'); 



^I^VI ^I^VI 
/g^uul tj: d i all 



_j jlla-all (j^aill 



plot3 >*) 

Ajtlll ^JUii plot c>aj l$l 4li±ua j cplot3 J ->W^ t^j plot jW^' -^-^ ^ 

plot3 (xl, yl, zl, sL x2, y2, z2, s2,...): 

/ / \ *\ 

^I^VI ^b^VI ^h^VI jjlll 

^^iiuill ^ J i all ClAjll (c53^J 



iJlla 



t = linspace (0, 10 * pi, 100); 
plot3 (sin (t), cos (t), t); 
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xlabel ('sin (t)'); 
ylabel ('cos (t)'); 
zlabel ('t'); 

text (0, 0, 0, 'origin'); 
grid on 



subplot (m, ^-y^ ' jy^ J jj^-^ j*?-" <>» ^\»^' jl j figure »^ gjl-Vu . ri 

diAjoij ^a] .<Ul«i ^ Ur^'il p <L^Laba]l jliij j JjJaLLa]! Ul*n ^ ji-a-« ^1 <LJLiJl <J£joi3I siaU n, p) 

C5 iiaJl ' i all J _jia C5 ic ( i all <J j]a C5 ic j (jJAiJI (^l jlmjlt <_>« Ajjj^JI AjjLuII tllLa jjoijII 

1^ La£ lillij ilj&fcj 

x = linspace (0, 2 * pi, 30); 
y = sin (x); 
z = cos (x); 

a = 2 * sin (x) .* cos (x); 
b = sin (x) ./ (cos (x) + eps); 
subplot (2, 2, 1); 

plot (x, y); axis ([0 2 * pi -1 1]); title ('Figure 1'); 
subplot (2, 2, 2); 

plot (x, z); axis ([0 2 * pi -1 1]); title ('Figure2'); 

100 
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subplot (2, 2, 3); 

plot (x, a); axis ([0 2 * pi 

subplot (2, 2, 4); 

plot (x, b); axis ([0 2 * pi 



-1 1]); title ('Figure3'); 
-20 20]); title ('Figured); 









d dam \ & ? / is^o 













































al^aJLoil jjc j]l dlL^Loball (jc. jiau Igil 1.1c AjjLnll ^ jjoijII till) AjaJajqJI 4-uLnJI ^ jajijJI 

:^ us surf >*Vi 

[x y z] = peaks (30); 
surf (x, y, z); 
xlabel ('x-axis'); 
ylabel ('y-axis'); 
zlabel ('z-axis'); 



Dc*H# \ K * / \@ & ' 
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fori= 1: 10 

forj =1: 10 
mult (i, j) = i * j; 

end; 
end; 

surf (mult) (jUj^I <J^) 

bar JM! 

bar chart ^ J f^^y 
:JH» 



x = -2.9: 0.2: 2.9; 
bar (x, exp (-x .* x)); 




hist Mi\ 

histogram 




MATLAB AiL^jJI 

x = -2.9: 0.1: 2.9; 
y = randn (10000, 1); 
hist (y, x); 




MATLAB a^'^jA\ 



amount = [1, 2, 3, 4]; 

subplot (211); 

plot (amount, corr, '~rs'); 

title ('Cipher-image VS Amount of Encrypted Data'); 

xlabel ('Amount of Encrypted Data'); 
ylabel ('Cipher-image Correlation'); 
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